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Abstract not available for TW380080 

Abstract of corresponding document. EP09i4gu/ ^iighina svstem cari be rotated during 

A carrier ^^aad (200) tt^'.'^-'^,^" ^^^^^^^ SLf dS^SslS Stetive orien^tion of (or the 
Doiishing- One such carrier head (200) jncludes a f ^'^"V "If',^., n\ a control system uses these 
anate between) a movable chuck (230) and a t^nve structure (21 0).A^^^ y ^ 
metsurSnts to select the edges P^^^^"'?^^^!,^ head.(a?0) can 

angle of the wafer against pol|Sh.ng pads^^^^^ the wafter and the polishing pad 

accommodate torques about an St^^SSt theaxis One carrier head (200) includes a drive 

even when the wafer feothenvise free to rotate ,^ ^^^^j,, ^pen,„g3 (^2) in a 

plate (210) with projections ending with ^a^f2i|^i ind cur/ature of the balls (212) pemut rotation of 
carrier plate (230). Radial e °ngat.on of oi^nir^s^^^^^^ ^^^^ (210). AnoWer 

Description of corresponding document: EP0914907 

I00O11 This present invention relates to poUshing tools and to methods and devices for controlling the 

orinetation of a wafer during poHshing. 

100021 Chemical -echanica. po.isNng (CMP) ^-^^^^f^^^^^^^ 

removing the highest Po'"*^^^:" semiconductor material that is-fon^ed into • 

wafers. A typical unprocessed ^af er s cry^stelhne polishing has a top layer of a 

a nearly circular wafer. Atypical part"a"y processe^^ or of a conductive material such a copper or 

dielectric material such as glass, s'l'ff" dioxide o^^^^^^ ^^^^^^^ ^eigf,t on the order of 

loxiommdie, whi^^ari 
t0003lFig.1i..ustrates.^ownche^^^^^^^ 

;Stem 1 50 rotates belt 1 30 so that the P^SSSn th^ st.?^^^^^^^ he poJsWng paJs against the surface of 
of the slurry and the mechanical action of particles , of the hiohesi points on wafer 120. wafer 

Safer ?2oTemoves material from tl^^^li^^*^;, J" "^^l^^^^^^ of belt 1 30 causes friction 

VIo should be kept parallel to t.t^e pol'shinQ pads duiwg p^^^^^ ^^^^^^^ ^20 ,g^tive to the 

edge of wafer 120. 

[0004) U.S. patents Ser. No. 5.593,344 and 5.558.568 des^^^^^^^ 1 3^ The" 

describe a fluid bearing tn can-ier head 1 i o lor adiusj'«^f "« f *f ,f ^^^^^^^ To avoid tilting, the axis of 

Sufd bearing allows Ihe head to adjost so that a wa^^^^ pads so that torques created 

rotation ot me fMd b.an^^^^^^ 
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ac»,«,en. o. ™^ b. In me p,»« o. me pa* s«ni«oan«, «*«s cnie, h»d *.l9n. 

,00051 Anomer cc^em IOC carter <^j-}f':?^r^^^^lS:i':!^SSSS^^ 

lloS support 140 apply uniform pressure across ^20 and ^fO^JJJ ar ^ ^^^^ 

the wafer. 
SUMMARY 

10006] .n accordance .Uhlhe invention a^^^^^^^ 

pSishing. m one embodiment, a garner "^^ad includes a p^^^^ ,,^3 structure for 

SriSSn of (or the angle between) a -^^^P^^^f 5"^^^°u^Cs^ mea^^^ from the sensor to select he 
SSm^cUon to a drive motor. A con^ro^ys^^"^^ ^^^^ P°'^^ ^^^at po,|shing pads Actuators 

Sge pressures applied to ^J^^^^JeTh ° d ^ Continuously changing 

ridrp"chSgrsJs^^^^^^^ 

SieSoli of the obieci relative to polishing pads. 
10007) one method for usingacarnerhea^^^^^ 

me chuck against polishing pads ^'^''^^"^iS^^^^rd lnd rec^^^^ for later use. While the carrier head jrotetes 
the chuck and the drive structure is J^T^n titetemined ana r^^ ^^^^ orientation of the chuck and 

during polishing of the object, f^^^^^^'SSrd^^^^^^^ and changes the edge pressure as 

the drive stmcture, compares the off S ^'"'^^ ^^^"^ 

required to maintain the attack angle of with the rotation of the earner 

oStion of maximum edge P';e^f";f^'?°^l* ^^S™ h^d Sn^mmodate torques about an axis not .n 

Kia^^crftcSfffle^fhfSiSr^^^^^^ 
about the axis. 

100081 one carrier head includes a ^^r-^^^^^^^ S'^tcling'"' 
SnSSire attaches to a chuck through ''f f^f o?SS S^^^^ <lrive sHucture and chuck rotate 
openings in the chuck. The bajls t^ni^ct ^^^^^^ p^jectlons allow adjustment of 

tiigether, about the rotation axis of ^fV^^^f,^^"?;,^!?^ j^^^ in particular, radial elongation of the 

dsiTnd^s^sa^e^^^^^ 

between th-e WucR-6l,d tHe we plate: 

10009] Another aspect of the invention P-f,^Sf^^^^^^ 

Shaft the carrier head. A wafer ^ •^'^^Jf^^.^^^^^^ The conduit being In the drive shaft g 

srorSo°nTf«e?K'^^^^^^^ 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Fig. 1 shows a prior art chemical mechanical poRshlng system: 

I0011]Fig.2shows an expanded view ofacarrier head in accordance with an exemplary em™ Of 
invention, 

[0012] Fig 3 Shows a cross-sectiona. view of the carder head of Rg. 2 when assembted. 

^ K,.«rtm view and a cfoss-sectional view a drive plate 

[00131 Figs. 4A and 4B respectively show a transparent bottom v»ew and a cross 

for the carrier head of Rg. 2. 

head of Fig. 2- . . . ^ 
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• rx'^^^u^^ * **** • * — , • 

,00151 Fig 6-.sat,,ocKc,1a9rarn Of c-.rcu.rvjnc^^^^^ 
S aSSiSe with an embodiment o1 the invention. 

100161 use ot the same reference symt,o,s m d«fe,ent figures Indicates similar or IderUIca, rtems. 
DETAII^D DESCBIPTIOIM OF THE PREFERRED EMBODIMENTS 
100171 in accordance With an aspect Of the mve^on^^^^^ 

SechLnical polishing (CMP) system has transfer torque from the 

SSeror»whichawaferorotherobiect|smoume^^^^^^ 

5?ive stwcture to the carrier so ^^^t Jie dnve st™ch|re a^^ Accoixlingly. the earner head 

projections allows angular movement ot ?he earner ^^^hve lo ^ between the dnve plate and 

SaH orient a wafer parallel to the to a PO"^h^9 P^^^JV ^J^S^?! Spl ed through a drive shaft of the dnve plate 

carrier plate. For example, hydraulic °lf''^'*"'f?.^^^^^^ a wafer against the polishing pad. 
to a aap or bladder between the dnve structure ?nd earner can sea^aj^* « polishing pad. In accordance 
SltlrSvely, actuators c^n.apply me ^J^/^^u^^^^^t^^^ of^the dri^eW"^ the 

with a further aspect of the invention. se"sora determiro xne re^^ ^ ,^ oneittatioo, the 

Sler when the'wafer is seated aaa'«l? f^POl^h n^ Sf^the po! shLn^ pad. a control systems monitors the 
wafer is parallel to the polishing P^J;,^"""^ J?J°lr a?d^^^^^^^^^ ^tuators that apply 

[0018] Fig. 2 Shows an expanded view of -^^«^SS°^^,^^^^;;S^Z Ss'^^'Se h^Sfding a 
Svention^ in an ^xempianr embod^ent. came^^^^^ ^, U^hi^g applicatIor« 

wafer against a moving polishing pad. ^a^ner head zoocar^ oe ^ ^rier head 200 Js also surtakJ e for 
SSding Imown CMP systems such as system^^^^ European application 

a S^tem such as described in patent application 0^6423 f ^ ^ applications 

»»6l^3?^d^^^^^^ 

and filed the same day as the present application. 

• * „i=t» 9in a carrier olate 230, a damp 240, and a retaining nng 250 
[0019] Carrier head 200 i-iciudes a drive plate 21 0 a carr^^^^^^^ is'^macWned to the shape 

which are typically made of a metal such as ^j^'^^l'^^.^'^^T^rf^^^^ 210 and 230 and damp 240 are made 
^Sribed bTiow. In an exemplary embojmert of the inven^^^^^ 210 and 290 include 

of 6061-T6 aluminum and retaining ring 250 'S ma^e a piasiic sucn ^ ^^^^ p^^^^ 

s ots for four links 220 that attach <lrlve plate 210 to ^^^^ ,^ ^,^P .^^^g and 230 

9-^0 mates 210 and 230 are positioned so that links 22a a^e in asso carrier olate 230. Unks 220 have 

and p^Se^oi? I?2 from ^^ve plate 2^^^^^ S pStS aSlSrier plate 230. The 

■ elongated openings through which bote or ^^^y'l^S^ the bolts when drive plate 210 and wafer 
openings through links 220 are '^rge; tf^n^roS^ flexS^^^^^^^ which is made of fiber reinforced 
carrier 230 are immediately adjacent to each °ther. A iiex^e cavw , ^^^1^ p 

EPDM fn il exemplary embodiment slWes aroujj^^^ drive plate 210 

between the plates. Cover 270 is flexible to pen^rt "^^'^^'J 'JtS openings In links 220. In the exemplary 
until the attachment screws are at °PP«>!rt"1^^3^es oHhe^^^^^^^ and permits a maximum distance 

290. 

100201 Rounded projections 212. sometime refer^^^^^^^^^ 

210 to engage radially elongated openings 232 in earner P^^^^^.!^^^ f,^^,^ 210. The width of openings 
el^mpre.?,yVsing ^P^^-rical ba l^anngs o"J^^^^^ 212. When drive plate 210 

232 is approximately the same as the diam^e the ball pon^ f j ^^^^^^ and cause drive 

rotates about axis 290. projections '^f "^^.V^^h^^^^ thl rounding of projections 212 and radial 
plate 210 and carrier plate 230 to rotate as a ""J "^t^e an|leS drive plate 210 and carrier plate 
elongation of openings 232 Pe""'ts changes >n the^^^^ ^^^^ ,,^^3 220 

230 For example, one edge of 'garner plate 230 can b^^^^ i^^^ ^.^ adjustment of 

Se°b«n1SvViS^^^^ S^riS'p^^ Jway from L suHace of the wafer or pad dunng 
polishing. 
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.efe. runted oncar.er.p.3to 2.0) pa^^^^^^^^ 

actuatois 215 are air cylinders such part No_ Rl i8xi^ ^^^^ 214 

connect to power and/or air Pressure via c°ndmts .n^^^^^^^ connexions for maintaining 

attaches drive plate 210 to a dnve ")^^5d remainder of a polishing system while 

t^mmonication of signals or fluids t»^«ee" carSj!^^ requires control signals for 

carrier head 200 rotates Eggiactuato^^^^ exemplaiy embodiment of the 

adjusting the orientation of drive plate 210 ^^lawve to «rr .^^^ but such control can 
fnvUoS. control circurt.^ is J^";!^,""^?? or'LSlmJ to Sr£hea?2?0 H^ever, exterior mounting of 

[0022] A flexlbie bladder 260 f^X°i:^-^,'fr^tZZST^ ' 'rr.a^- 

retain ng ring 250 and clamp 240 as '""^^rated in ^S^^'^J^Sffiar plate 230 and bladder 260 form a 
of EPDM (emylene propylene d.ene eSeKS plate 230. Openings 330 conduct 

cavity 360 that is sealed exce^^ ^^rca^sS^bSde?|S to^S?and. DurSg poliahlr«. a wafer is placed 
a fluid or gas that pressunze cavity 360, causing ^^^^^J'rrjln^^^ which stops the wafer from sliding. 
iZLt Wadder 260 and within J^^^^^^^ coStact the polishing pads 

When cavity 360 is pressunzed, .^5*1^^260 expa^^^^ 2g0 ^^^^^ ^ pressure 

10023] Figs. 4A and 4B respectively show a b J^^^^^^^ ^ 

exempla^ embodiment d^ve Plate£0 In F,^^ Sd^e p ate 210 include a depression 440. 

the bottom of drive plate 210. Slructui^ visible f mm th^ provides space tor wires, 

projections 212. actuator holes 410. slots^O. ami co^durts 460.^^^^^ p circumference 

So^es. or tubing that oonnert to «ndurts ^60 Joe f^ro^eg^^^^ ^P^^^ p,^^ 210 to 

of a circle having a radius f^^out ?! drive plate 210 from counter sunk portions 415. 

engage carrier plate 230. Actuator 1iotes 4lO_e^end m^^^ ^ ^ portions 415. extend 

whih are on the top of receive links 220 when top plate 

push ro6s through holes ^10 to^t^^mer plate^ac. bio .^^^ Threaded bolt holes 422 cross 

StSiS5™aSS£S'^^^^^^^ 

[0O241 conduits 460 extend through «n <;4^So%^te^^^^^^ ^ 
drh/e motor that rotates earner head 200 dunng PP ^^ ^id eieSc signals to and from carrier head 20O. m 
shaft of the drive motor and allow flow of gases, fluids, ^'if 460 ^ inlets 330 for 
pSfcSli. flexible lines 315. shown Jn Fig 3 conne^^^^^l^-JS,^ Sdimer^SSe invention, bladder 260 
pressurizing cavity 360 and inflating bladder 260 In an ^"^rnOTve - ^ a separate 
includes separate comf^rtments each of which c^^^^^ ho^bs,bt, it is found that a 
conduit 460 so that each compartment can t» in^ p cdfitact with bladder 360. ln 
Single cavity 360 is sufficient to Provide a suitably unifom p^^^ conduite 460 provide 

230. 

[0025] Figs. 5A and 5B Show a toP a^^^^^^^^^ iS%??2^l?s 'SS'^^'^^^nS' 

surface of carrier plate 230 are ftongated o^^^^^^^ • P ^^^^ ^ ^^^^^ 

inlets 330. Openings 232 e^^^rid onjr parba^^y tljou^^^^^ ^ portions of links 220 

matching the pattern of PfO)ect'ons 2i2 from dnve piato^ ^j^g ^ ^jarner 

Xn carrier plate 230 is attached to dnve p^te^^ ^,^^^3 ^ drive plate 210 

ffs'^°6SSrug^» 
carrier plate 230. 

to026, The top su.ace of carrier ptate2~C^^^^^^^^^ 

mounting of sensors and circurtry in J'^;.^!,?!??.^ measured distances define the 

between carrier plate 230 and ^n^e Plate 210 a^mu^t p^^ ^30. Circuitry in cavity 530 

current relative orientation ot and ^"^^ang ® between tne^w^ ^^^^ ^ system, 

provides and interface for passing ^ata such as d.s^nce m^^^ ^.^ pressure fed through 

^he control system, in ^t^e «!'*'^j?'^!^,^,"?!,'^'^^^l^re Ixecuted by the computer system selects appropriate 
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or p?issure in cavity 31 0 P"S'?«^5S^Jl°5i ^SSration, sensors in "^^X 

260 to push or seat the wafer against me J'^Jg. ^ff' 'Je wafer Is properly seated, i.e.. the surface to be 
SSaSire me reference distances ^ ^nve fjte ^ when me^^ ^^^^^^^^^ distances «id«ate 

Shed is parallel to and in tSSe poE pads and are recorded m tf>e confrol 

me desired orientation of carrier plate 230_.^'f '^^J? J^^^ continually monitors me distances as 



polishing surface. r>js«iii*>i 
,0027, M advances. C «*,e angle con.™. .s^jj^-S^Ji,^^^^^^^^^^ 

surface. 

Fig. 6 shows'a bloc, diagram of c^cunry 600 cj^^^^ 
Steplacement sensors 610 and a c.rcu.1 boa^d ^0 Sensora f^ '^^^f P^,^ measured distance. In me 
Seen piates 210 and 230 and generate an amtogs-gnann^^^^ ^^^^ ^^^^^ measurements 

embodiment of Rg. 5. four displacement sensors n J?P^®^|J'"^^'^rive plate 210. Carrier head 200 may also 
mat togemer indicate me orientafon of ^if'^: P'f^^f^^ 'ff of carrier head 200 or a 
mcludi ether sensors 61 5 for measuring o^f^^ P"'P|S'f„^^f^l^ Jv^aS regulator 680 which receives power 
wafer mounted on carrier head 200. Orcu^board^^^ Voltage regulator 680 

^-,St«ntStaS^^^^^ 

[00291 A primary purpose of circuit board is^o Jjj^^^^^^^^^ 

can be transmitted to We external oontrol ^yj^m ^^^^^^^ ^ microconttplter 650. an 

circuit board 620 includes amplifiers 630 analog-to^^^ v ^ 

rnterface driver 660. and connector 670^ AmFrfr^^^^^ microcontroller 640 

610 and 615. and ADCs 640 convert tte aml^ si^^^ ^ interface driver 660. In the 

Microcontroller 650 controls data ftow to «1« ^^^^^J^^^S |To irn^ the well-known RS-232 senal 

exemplary embodiment, interface dnver 6^0 and mcroroniroirer ^ conveyed through the interface includes 

fntXeTor communication -^^^^J^^^lTal^d'S^^^^ ^" ^^^"^"^ t„ • 

measurements from sensors 61 o and 615 and ^^^^ 200. indicates vanations in 

calibration infomnation. which w"««" ^^^^^^^^ 215. The external control system reads 



to the polishing surface, 
as defined by th^ following claims. 



Claims of corresponding document: EP09149Q7 

1. A carrier head (200) for a polishing membGr. comprising: 

a drive structure (21 0); qv ^^j^^^k (230) comprising a holder for an object 

a chuck (230) movably mounted to the drive structure (Zi , ^ne cnu v 

(210): and a sensor systems lor sensing me orKsnwuwn v 

„^ 3/24/2006 
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« Patbase i^uii icai vi«.w 

contact the object, w^..^^r*tho 

rtriu^ structure (21 0) and the chuck (230) ; ana ^.homin a fluid flow through the conduit 

! aL., .«d («o, « c,i*ne<. in Cain. 1 . 2. 3 o, 4, « "«»»«' 

e. A oa,.., .ead ,200) a. In ol^n. =, wherein c=n«- ci,cu» and sanso. a, *a sysiam a« 

mounted on the chuck (230). 

tna cnuck (230) compttees » Pl«'=.»3"J?' S?!iSd3^^ disposw) wtnin a corraapt.nd.ns one 

•„,«^(^iS'«M''M!?^'^^=.-'|i^'»--'==«- 

eAc»nar.».<.(200).sC,i™«^<^m7.«hera,n*.ro.^a<.po«lon,212)o.aacnp™|ec«onccn,pn.e= 

a ball at an end of the proiection. 

A oaniar haad (200, a. *in»d « an, ana o, «a p,.oa<,«, ciain». wn«a,n .ha objao. comprisaa a wa«r. 

10- A polishing tool having: 

^^S^^e^^sit^ the polishing surface for pol.sh.ng. 
1 1 . A method of polishing an object, comprising; 

mounting the objection on a chuck (230) ^^^^^ f .["^^^f'^ ^^^^^ pSfton^amsfa polishing pad: 

Effir;sSi:^rx«M?^^^^^^ 

said polishing position; 

rotating ^^^'^-'^l^f^^li,^^ ,^^0) to change the orientation of the chuck (230) relative to the drive structure 
feSl'to'S^nrafn fhf ^bjectTn L polishing position. 

12 A method as claimed in claim 1 1 . further comprising: 

„.a.ur,„,^odan«ono,macnucM230)r^a^a.o«,ad*.abuc«,ra(2lo,«iia.nac«uc.isro«n,. 



14. A carrier head (200) comprising: 

a- carrier plat6(23£)) thaVlndddes a 0luraIifSr of recesses (232)i and 
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S^)inie Carrier plate (230) and to engage a wall of the recess (232). 

extend the flexibte bladder (260). 

,9. a can«r he«. (200) c«,.ned in dah, 18, »t»r»n .h. op«ln,= ^O"'* 

20. A carrier head (200) comprising; 

a flexible bladder (260). ^ « /oi A^ fr^r moimtina to a drive motor for rotation of ttie carrier head 

(260) appUes pressure to the wafer. 
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